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(54) DEVICE AND METHOD OF LASER PROCESSING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a processing 
device which can correspond to various processing 
patterns flexibly and heighten working efficiency by 
installing a laser light source, and plural diffraction 
optical elements for modulating the laser lights to a 
circular disk. 

SOLUTION: A laser light L1a ejected from a laser light 
source 1 is adjusted in its light volume by an ND filter of 
a light volume variable part 2, and the laser light 1b 
outputted from the light volume variable part 2 is 
incident on a variable aperture 3 so as to form wave 
forms. The laser light Lie outputted from the variable 
aperture 3 is then incident on a light modulator H. The * | 1 

light modulator H comprises a rotation disc D, a rotation 
axis 10, a pulse motor M, or the like. The rotation disc D 
is a transmission type that plural diffraction optical 
elements are formed on the surface. A pulse motor M 
for rotating the rotation disc D is driven by control of a 
control unit C while synchronizing with an output timing 

of the laser light L1a, so as to radiate the laser light L1c selectively against the desired 
diffraction optical elements. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Laser-beam-machining equipment which is laser-beam-machining equipment which has 
at least a laser light source and the diffracted-light study component which modulates the laser 
beam by which outgoing radiation was carried out from the laser light source, and is 
characterized by coming to prepare said two or more diffracted-light study components in a 
disc-like disk. 

[Claim 2] Laser-beam-machining equipment according to claim 1 characterized by coming to 
have a selection means for choosing said two or more diffracted-light study components. 
[Claim 3] Said selection means is laser-beam-machining equipment according to claim 2 
characterized by choosing a desired diffracted-light study component according to the pattern 
which should be formed. 

[Claim 4] The above-mentioned diffracted-light study component is laser-beam-machining 
equipment according to claim 1 to 3 characterized by being a binary phase grating. 
[Claim 5] The above-mentioned diffracted-light study component is laser-beam-machining 
equipment according to claim 1 to 3 characterized by being a multiple-value phase grating or a 
continuation phase grating. 

[Claim 6] The above-mentioned laser light source is laser-beam-machining equipment given in 
any of claim 1 to claim 5 characterized by outputting a laser beam intermittently and the output 
timing of this laser beam and rotation of the above-mentioned disk coming to synchronize they 
are. 

[Claim 7] The width of face L of the above-mentioned diffracted-light study component is laser- 
beam-machining equipment given in any of claim 1 to claim 6 characterized by being set up and 
becoming so that the conditions of (L-D) / Romega>=**t may be fulfilled when the beam 
diameter of a laser beam and R are made into the radius of the above-mentioned disk and it 
makes [ D ] the angular rate of rotation of a disk, and **t the pulse width of the above- 
mentioned laser beam for omega they are. 

[Claim 8] Laser-beam-machining equipment according to claim 1 to 7 characterized by coming 
to arrange two or more above-mentioned disks. 

[Claim 9] It is laser-beam-machining equipment according to claim 8 characterized by coming to 
arrange said disk of two or more sheets on the same shaft, and coming to control each disk 
independently. 

[Claim 10] It is laser-beam-machining equipment according to claim 8 characterized by coming 
to arrange two or more sheets on the shaft with which said above-mentioned disks of two or 
more sheets differ mutually, respectively, and coming to control each disk independently. 
[Claim 11] Laser-beam-machining equipment according to claim 10 characterized by coming to 
control rotation of each disk independently while being arranged so that said a part of at least 
one disk formed in the 1st shaft may lap with at least one disk formed in a different shaft from 
the 1 st shaft. 

[Claim 12] It is laser-beam-machining equipment given in any of claim 1 to claim 1 1 
characterized by the above-mentioned diffracted-light study component being a component of a 
transparency mold the above-mentioned disk consists of transparent materials, and they are. 
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[Claim 13] It is laser-beam-^^hining equipment given in any of clain^^^) claim 11 
characterized by the above-mentioned diffracted-light study component being a component of a 
reflective mold the above-mentioned disk consists of metallic materials, and they are. 
[Claim 14] It is laser-beam-machining equipment given in any of claim 1 to claim 13 
characterized by the above-mentioned diffracted-light study component being a component of 
the reflective mold formed in said reflective film the above-mentioned disk consists of reflective 
film formed in the front face of resin and said resin, and they are. 

[Claim 1 5] The above-mentioned diffracted-light study component is laser-beam-machining 
equipment given in any of claim 1 to claim 14 characterized by coming to be arranged on the 
concentric circular truck formed on the above-mentioned disk they are. 

[Claim 1 6] The above-mentioned laser light source is laser-beam-machining equipment given in 
any of claim 1 to claim 15 characterized by being a pulse laser or a Q switched laser they are. 
[Claim 17] The output timing of the laser beam of the above-mentioned laser light source and 
the synchronization of rotation of the above-mentioned disk are laser-beam-machining 
equipment given in any of claim 6 to claim 16 characterized by being carried out by controlling a 
laser light source based on the time series signal which was made to rotate the above- 
mentioned disk at uniform velocity with a drive motor, and was programmed beforehand they are. 

[Claim 18] The output timing of the laser beam of the above-mentioned laser light source and 
the synchronization of rotation of the above-mentioned disk be laser beam machining equipment 
given in whether any of claim 6 to claim 16 characterize by to be carry out when the laser beam 
which prepared the laser beam transparency aperture on the above-mentioned disk , and 
penetrated this laser beam transparency aperture be irradiate by the diffracted light study 
component on the disk concerned matched with said laser beam transparency aperture through 
the reflective system and the optical system which constitute a clinch optical path they be . 
[Claim 19] The above-mentioned clinch optical path is laser-beam-machining equipment 
according to claim 1 8 characterized by being formed with an optical fiber. 
[Claim 20] The output timing of the laser beam of the above-mentioned laser light source and 
the synchronization of rotation of the above-mentioned disk are laser-beam-machining 
equipment given in any of claim 6 to claim 16 characterized by being carried out based on the 
control information which prepared the information record section which recorded the control 
information of the drive motor of the above-mentioned disk, and the control information of the 
above-mentioned laser light source on the above-mentioned disk, and was read from this 
information record section they are. 

[Claim 21] The information recorded on the above-mentioned information record section is 
laser-beam-machining equipment according to claim 20 characterized by what is optically 
expressed by the code pattern in which a readout is possible. 

[Claim 22] The above-mentioned diffracted-light study component is laser-beam-machining 
equipment given in any of claim 1 to claim 21 characterized by changing the component data 
designed by XY system of coordinates to Rtheta system of coordinates, and being formed on the 
above-mentioned disk based on the data after conversion they are. 

[Claim 23] The above-mentioned diffracted-light study component is laser-beam-machining 
equipment given in any of claim 1 to claim 22 characterized for the carrier formed on the above- 
mentioned disk concentric circular by the phase modulation or carrying out position modulation 
and being formed they are. 

[Claim 24] The above-mentioned diffracted-light study component is laser-beam-machining 
equipment given in any of claim 1 to claim 23 characterized by being formed in both sides of the 
above-mentioned disk they are. 

[Claim 25] The processing approach characterized by modulating the laser beam from said laser 
light source through said diffracted-light study component, irradiating said sample in the 
processing approach of processing a sample with the laser-beam-machining equipment which 
has at least the disk with which two or more diffracted-light study components were formed, and 
a laser light source, and forming a predetermined pattern. 

[Claim 26] The processing approach according to claim 25 characterized by coming to form said 
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disk on two or more sheet shaft, and controlling each disk indep^^intly. 

[Claim 27] The processing approach according to claim 25 characterized by coming to form at 
least one disk on a different shaft, controlling each disk independently and forming a desired 
pattern. 

[Translation done.] 
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^ DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to laser-beam-machining equipment and the 

processing approach. 

[0002] 

[Description of the Prior Art] In the former, when performing processing which forms a 
predetermined pattern in samples, such as silicon and sapphire, the laser-beam-machining 
equipment which irradiates a laser beam at a sample may be used. 

[0003] For example, an YAG laser oscillator etc. is made into a laser light source, the laser beam 
outputted from the laser light source is modulated to this laser-beam-machining equipment by 
diffracted-light study components, such as a phase grating, and there are some which process it 
by irradiating at a sample the predetermined diffraction pattern (pattern on the strength 
[ optical ]) obtained as a result of the modulation in it. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the conventional laser-beam-machining 
equipment using a diffracted-light study component had the difficulty that it is difficult to deal 
with a variety of processing patterns flexibly. That is, in the above-mentioned laser-beam- 
machining equipment, when a complicated pattern was formed using a binary phase grating as a 
diffracted-light study component in order to usually process it using one diffracted-light study 
component for example, since a binary phase grating formed only a pattern symmetrical with 
180-degree rotation theoretically, it needed to prepare the binary phase grating of two or more 
kinds of patterns. Therefore, the problem that cost increased was to produce many binary phase 
gratings. Moreover, in order to form a complicated pattern, the binary phase grating needed to be 
repeatedly exchanged during processing, and there was a problem of working efficiency having 
been low and requiring long duration at processing. 

[0005] Moreover, although using the multiple-value phase grating or continuation phase grating 
which can obtain the diffraction pattern of arbitration as a diffracted-light study component for 
corresponding to a complicated processing pattern is also considered, production of these phase 
gratings has the problem that it is very expensive in order to require an advanced technique, and 
cost increases. 

[0006] This invention is thought out that the above-mentioned problem should be solved, can 
respond to a variety of processing patterns flexibly, and sets it as the main purposes to offer the 
laser-beam-machining equipment which can moreover raise working efficiency. 
[0007] 

[Means for Solving the Problem] Laser-beam-machining equipment applied to this invention in 
order to attain the above-mentioned purpose It is laser-beam-machining equipment which has at 
least the diffracted-light study component which modulates the laser beam by which outgoing 
radiation was carried out from the laser light source and the laser light source, and said two or 
more diffracted-light study components are prepared in a disc-like disk. Cost can be reduced 
rather than this produces each diffracted-light study component separately like before. 
Moreover, since the diffracted-light study component of each pattern can be switched at high 
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speed and easily, working e 




ncy can be raised. 



[0008] And by establishing the selection means for choosing said two or more diffracted-light 
study components, and constituting said selection means so that a desired diffracted-light study 
component may be chosen according to the pattern which should be formed It can respond 
flexibly also to a complicated processing pattern by rotating the above-mentioned disk according 
to a pattern forming, choosing a desired diffracted-light study component, and irradiating the 
• above-mentioned laser beam at the selected diffracted-light study component. 
[0009] In addition, the above-mentioned diffracted-light study component can be constituted 
from a binary phase grating, and can form many patterns in this case comparatively cheaply. 
Moreover, in processing a complicated pattern, the binary phase grating of two or more patterns 
is switched suitably, and it uses it. 

[0010] Moreover, the above-mentioned diffracted-light study component can also consist of a 
multiple-value phase grating or a continuation phase grating. In this case, since a complicated 
pattern is processible with one component, it becomes possible to reduce the count of a switch 
of a diffracted-light study component, and to process it at high speed. 

[001 1] Moreover, the above-mentioned laser light source outputs a laser beam intermittently, 

and the output timing of this laser beam and rotation of the above-mentioned disk can 

synchronize. According to this, when the diffracted-light study component of the request on a 

disk comes to a predetermined location, a laser beam can be irradiated certainly. 

[0012] In addition, the width of face L of the above-mentioned diffracted-light study component 

can irradiate a laser beam certainly in a diffracted-light study component by determining to fulfill 

the conditions of (L-D) / Romega>=**t, when the beam diameter of a laser beam and R are 

made into the radius of the above-mentioned disk and it makes [ D ] the angular rate of rotation 

of a disk, and **t the pulse width of the above-mentioned laser beam for omega. 

[0013] Moreover, two or more above-mentioned disks may be made to be arranged. 

[0014] Furthermore, it comes to arrange said disk of two or more sheets on the same shaft, and 

each disk may be made to be controlled independently. Since the modulation of a laser beam can 

be superimposed by the diffracted-light study component currently formed in the disk of two or 

more sheets according to this, it is processible by corresponding more flexibly to a complicated 

pattern. 

[0015] Moreover, it comes to arrange two or more sheets on the shaft with which said above- 
mentioned disks of two or more sheets differ mutually, respectively, and each disk may be made 
to be controlled independently. Since the modulation of a laser beam can be superimposed by 
the diffracted-light study component currently formed in the disk of two or more sheets, it is 
processible by corresponding more flexibly to a complicated pattern with this. 
[0016] Moreover, while being arranged so that said a part of at least one disk formed in the 1st 
shaft may lap with at least one disk formed in a different shaft from the 1st shaft, rotation of 
each disk may be made to be controlled independently. 

[0017] Moreover, the above-mentioned disk may consist of transparent materials, and you may 
make it the above-mentioned diffracted-light study component be a component of a 
transparency mold. In this case, in case a laser beam penetrates a diffracted-light study 
component, it will receive a modulation in a predetermined pattern. 

[0018] Moreover, the above-mentioned disk may consist of metallic materials, and you may make 
it the above-mentioned diffracted-light study component be a component of a reflective mold. In 
this case, a laser beam will receive a modulation in a predetermined pattern, in case it is 
reflected with a diffracted-light study component. 

[0019] In addition, the above-mentioned disk may consist of reflective film formed in the front 
face of resin and said resin, and you may make it the above-mentioned diffracted-light study 
component be a component of the reflective mold formed in said reflective film. In this case, a 
laser beam will receive a modulation in a predetermined pattern, in case it is reflected by the 
reflective film as a diffracted-light study component. 

[0020] Moreover, the above-mentioned diffracted-light study component can be constituted so 
that it may be arranged on the concentric circular truck formed on the above-mentioned disk. 
According to this, it becomes possible, for example by the same technique as Music CD etc. a 
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high speed and to choose e^^y about the diffracted-light study con^^^ent of a request of a 
predetermined truck. 

[0021] Moreover, the above-mentioned laser light source can be made into a pulse laser or a Q 
switched laser. 

[0022] Moreover, the output timing of the laser beam of the above-mentioned laser light source 
and the synchronization of rotation of the above-mentioned disk can rotate the above- 
mentioned disk at uniform velocity with a drive motor, and can be performed by controlling a 
laser light source based on the time series signal programmed beforehand. According to this, 
based on the time series signal programmed beforehand, it can be made to be able to 
synchronize with rotation of a disk, a laser beam can be outputted, and a desired diffracted-light 
study component can be irradiated certainly. 

[0023] Moreover, the output timing of the laser beam of the above-mentioned laser light source 
and the synchronization of rotation of the above-mentioned disk can prepare a laser beam 
transparency aperture on the above-mentioned disk, and the laser beam which penetrated this 
laser beam transparency aperture can perform them, when the diffracted-light study component 
on the disk concerned matched with said laser beam transparency aperture through the 
reflective system and optical system which constitute a clinch optical path irradiates. According 
to this, only the laser beam which penetrated the laser beam transparency aperture can be made 
to irradiate certainly the diffracted-light study component matched with the laser beam 
transparency aperture concerned. 

[0024] In addition, if the above-mentioned clinch optical path is formed with an optical fiber, a 
laser beam can be made to spread more efficiently by low loss. 

[0025] Moreover, the output timing of the laser beam of the above-mentioned laser light source 
and the synchronization of rotation of the above-mentioned disk can prepare the information 
record section which recorded the control information of the drive motor of the above- 
mentioned disk, and the control information of the above-mentioned laser light source on the 
above-mentioned disk, and can be performed based on the control information read from this 
information record section. According to this, by reading the control information recorded on the 
above-mentioned information record section, the output timing of the rotation condition of the 
above-mentioned disk and the laser beam of a laser light source can be controlled suitably, and 
a laser beam can be irradiated certainly at a desired diffracted-light study component. 
[0026] In addition, the code pattern in which a readout is possible can express optically the 
information recorded on the above-mentioned information record section. 

[0027] Moreover, the above-mentioned diffracted-light study component can change to Rtheta 
system of coordinates, and can form the component data designed by XY system of coordinates 
on the above-mentioned disk based on the data after conversion. Thereby, a diffracted-light 
study component with a high precision can be formed. 

[0028] Moreover, it phase-becomes irregular, or position modulation is carried out, and at least 
the carrier with which the above-mentioned diffracted-light study component was formed on the 
disk concentric circular may be made to be formed. According to this, a diffracted-light study 
component with a high precision is producible at a high speed. 

[0029] Moreover, the above-mentioned diffracted-light study component may be made to be 
formed in both sides of the above-mentioned disk. 

[0030] Moreover, in the processing approach of processing a sample with the laser-beam- 
machining equipment which has at least the disk with which two or more diffracted-light study 
components were formed, and a laser light source, other invention concerning this application 
modulates the laser beam from said laser light source through said diffracted-light study 
component, irradiates said sample, and forms a predetermined pattern. 
[0031] And it is processible by corresponding more flexibly to a complicated pattern by 
controlling each disk independently, or coming to form at least one disk on the shaft with which 
it comes to form said disk on two or more sheet same shaft, and they differ, controlling each 
disk independently, and forming a desired pattern. 
[0032] 

[Embodiment of the Invention] Hereafter, the suitable operation gestalt of this invention is 
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explained based on a drawin 
[0033] (1st operation gestalt) Drawing 1 is the block diagram showing the outline configuration of 
the laser-beam-machining equipment concerning the 1st operation gestalt. In drawing 1 , laser- 
beam-machining equipment S has the processing laser radiation system which consists of a laser 
light source 1, the quantity of light variant part 2, the adjustable aperture 3, light modulation 
equipment H, a dichroic mirror 4, and objective lens 5 grade, and the observation optical system 
which consists of the observation light source 6, a half mirror 7, CCD camera 8, a monitor 9, and 
objective lens 5 grade. 

[0034] A laser light source 1 consists of YAG lasers (for example, the wavelength of 0.532 
micrometers, repeat frequency 1KHZ. 100ns of pulse width, 10mm (beam width) of Gaussian 
intensity distributions) equipped with the Q switch which outputs a pulse-like laser beam by the 
repeat etc., for example, includes nonlinear crystal component 1a in a laser beam output, and 
enables it to have outputted the laser beam of a higher harmonic. 

[0035] Incidence of the laser beam L1 a by which outgoing radiation was carried out from the 
laser light source 1 is carried out to the quantity of light variant part 2. The quantity of light 
variant part 2 is equipped with two or more ND filters with which permeability differs, and the 
quantity of light of laser beam L1a is adjusted by making this filter alternatively placed between 
optical paths. Incidence of the laser beam Lib which came out of the quantity of light variant 
part 2 is carried out to the adjustable aperture 3, and a wave is fabricated. In addition, each 
actuation of the quantity of light variant part 2 and the adjustable aperture 3 is controlled by the 
control unit C which consists of microcomputers etc. 

[0036] Incidence of the laser beam L1c which came out of the adjustable aperture 3 is carried 
out to the light modulation equipment H which is the important component of this invention. 
Light modulation equipment H consists of a rotation disk D, a revolving shaft 10, a pulse motor 
M, etc. Two or more diffracted-light study components are formed in the front face, and the 
rotation disk D is divided roughly into a transparency mold and a reflective mold by the method 
of an operation over a laser beam. Among this, the rotation disk D of a transparency mold is 
used with the operation gestalt shown in drawing 1 . By control of a control unit C, the pulse 
motor (drive motor) M which rotates the rotation disk D is driven synchronizing with the output 
timing of laser beam L1 a (for example, rotational-speed 20 mm/sec of the rotation disk D), and 
can irradiate laser beam L1c now alternatively to a desired diffracted-light study component. 
[0037] In addition, a control unit C prepares the information record section which could be made 
to be controlled based on the program about the time series signal stored in storage, such as 
ROM and RAM, or recorded the control information of a motor, and the control information of 
the laser driving gear of the above-mentioned laser light source on the rotation disk D, and may 
be made to be performed based on the control information read from this information record 
section. In this case, an information record section can be optically used as the code pattern (for 
example, bar code) in which a readout is possible. 

[0038] Moreover, 1 or two or more diffracted-light study components, and a laser beam 
transparency aperture can be prepared on the rotation disk D, and the laser beam which 
penetrated this laser beam transparency aperture can also aim at a synchronization, when said 
diffracted-light study component matched with a laser beam transparency aperture by 1 to 1 
irradiates through a reflective system and optical system. 

[0039] And laser beam L1d which was modulated by the diffracted-light study component on the 
rotation disk D, and was made into the predetermined diffraction pattern, it is caudad reflected in 
the dichroic mirror 4 arranged at the intersection of the optical axis of processing optical system 
and observation optical system, is set to laser beam Lie, and incidence is carried out to an 
objective lens 5. An objective lens 5 condenses laser beam Lie, and irradiates the condensing 
laser L1f at a workpiece (sample) 1 1. In addition, the workpiece 1 1 is laid on the controllable 
migration stage 12 in the direction of an optical axis (Z-axis), and the optical-axis right-angle 
side (X, Y, the direction of theta). 

[0040] Next, observation optical system is explained briefly. This optical system is equipped with 
a halogen lamp etc. as the observation light source 6, and it is reflected in a lower part side in a 
half mirror 7, and the observation light L2 by which outgoing radiation was carried out from this 
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light source passes an abov« 




ntioned dichroic mirror 4 and an abovi 




lentioned objective 



lens 5, and irradiates a workpiece 1 1 . The observation light reflected on the front face of a 
workpiece 1 1 passes an objective lens 5, a dichroic mirror 4, and a half mirror 7, reaches the 
photo-electric-conversion side of CCD camera 8, and carries out image formation of the image 
of the condition on the front face of a workpiece. The image on this front face of a workpiece is 
displayed on the monitor 9 which consists of CRT etc., and can check a processing condition. 
Moreover, this image is sent and processed by the image processing system which is not 
illustrated, and is used for alignment etc. 

[0041] Here, it explains, referring to drawin g 2 about the detail of the above-mentioned light 
modulation equipment H, especially the rotation disk D. 

[0042] It is the approximate account Fig. in which (a) of drawing 2 shows the basic configuration 
of the light modulation equipment H1 of a transparency mold, and (b) shows the basic 
configuration of the light modulation equipment H2 of a reflective mold. 
[0043] The light modulation equipment H1 of a transparency mold consists of a transparent 
rotation disk D1, and a pulse motor M and a collimate lens 100. The rotation disk D1 consists of 
transparent materials, such as a phot polymer, an acrylic, and a quartz. 

[0044] The diffracted-light study component Kn (K1, K2, K3 ... Kn-1, Kn) of the transparency 
mold of plurality (n pieces: n integer) is formed in the front face of the rotation disk D1 (refer to 
drawing 6 (a)). 

[0045] These diffracted-light study components Kn consist of a binary phase grating formed for 
example, in glass original recording or a multiple-value phase grating, and a continuation phase 
grating, and if a laser beam is irradiated, each grid is formed so that a desired processing pattern 
can be formed by diffraction, respectively. 

[0046] namely, — for example, when the diffracted-light study component K1 is a binary phase 
grating, the processing pattern P1 of the frame type of a rectangle as shown in drawin g 3 is 
formed ( drawing 3 (a) expands the whole processing pattern P1, and (b) expands the part). 
[0047] Moreover, the diffraction pattern P1 of the frame type of the above-mentioned rectangle 
can also be formed as a set of two or more patterns, as shown in drawing 4 . That is, by 
decomposing a diffraction pattern P1 into four patterns, the P1d shape of P1a, P1b, P1c, and a 
strip of paper, and recording each pattern on the rotation disk D1 as the diffracted-light study 
components K2, K3, and K4 and K5 the rotation disk D1 is rotated — making — each diffracted- 
light study component K2 - K5 — each — diffraction pattern P1a, P1b, P1c, and P1d laser beam 
machining are performed one by one, and, finally the configuration of the processing pattern P1 
of a frame form can be acquired. 

[0048] Moreover, as shown, for example in (a) of drawing 5 , when the diffracted-light study 
components Kn are multiple-value phase gratings, such as 16 phase quantization, the processing 
pattern of a comparatively complicated configuration like the configuration pattern of the bird 
shown in drawing 5 (b) can also be formed with one diffracted-light study component. 
[0049] In order to obtain the processing pattern by such diffracted-light study component Kn, as 
explained previously, outgoing radiation is carried out from a laser light source 1, and the 
diffracted-light study component Kn of a request of laser beam L1c which passed through 
quantity of light adjustment and corrugating is irradiated. 

[0050] In this case, the width of face Ln of the above-mentioned diffracted-light study 
component Kn can irradiate laser beam L1c certainly in the diffracted-light study component Kn 
like drawing 7 by determining to fulfill the conditions of (Ln-D) / Romega>=**t, when the beam 
diameter of a laser beam and R are made into the radius of the above-mentioned disk and it 
makes [ D ] the angular rate of rotation of a disk, and **t the pulse width of the above- 
mentioned laser beam for omega. In addition, in drawing 7 , an arrow head A shows the hand of 
cut of a disk D1. 

[0051] Thereby, outgoing radiation of the laser beam L1c is carried out as laser beam L1c' which 
was modulated by the diffracted-light study component Kn and contained the predetermined 
diffraction pattern, and it is made into parallel light with a collimate lens 100, it is caudad 
reflected in the above-mentioned dichroic mirror 4 as laser beam L1d, and is set to laser beam 
Lie, and carries out incidence to an objective lens 5. Subsequently, laser beam Lie is condensed 
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with an objective lens 5, whif^^e condensing laser L1f is irradiated b workpiece 1 1 , partial 
heating of the exposure region is carried out, and a desired pattern is formed on a workpiece 11. 
In addition, it is also possible by changing the reinforcement of laser beam L1a to perform three- 
dimension processing from which the depth differs. 

[0052] On the other hand, the light modulation equipment H2 of the reflective mold shown in 
drawin g 2 (b) consists of the rotation disk D2 of a reflective mold, a pulse motor M, a condenser 
lens 100, and a dichroic mirror 101. The rotation disk D2 of a reflective mold forms the reflecting 
layers 200, such as a metal thin film, on disk D2b which consists of transparent materials, such 
as disk D2a (refer to drawing 6 (b)) from which it is formed with aluminum, silicon, etc. and itself 
can turn into a reflector or a phot polymer, an acrylic, and a quartz, (refer to drawing 6 (c)), and 
is constituted. 

[0053] Diffracted-light study component Kn' (K1\ K2', K3' ... Kn-1\ Kn') of the reflective mold of 
plurality (n pieces: n integer) is formed in the front face of the rotation disk D2 (D2a, D2b) of a 
reflective mold. In case it consists of a binary phase grating or a multiple-value phase grating, 
and a continuation phase grating, a laser beam is irradiated and this diffracted-light study 
component Kn' is also reflected, diffraction and interference can become irregular and a desired 
processing pattern can be formed. 

[0054] In order to obtain the processing pattern by such diffracted-light study component Kn', 
for example, as shown in drawing 2 (b), incidence is carried out to a polarization beam splitter 
101, and it is reflected by the polarization beam splitter 101, and the laser beam L3 from the 
laser light source 1 arranged at the upper part side turns into the circular polarization of light 
through the quarter-wave length plate 102, and carries out incidence to diffracted-light study 
component Kn' as laser beam L3a. Laser beam L3a is reflected as laser beam L3b which was 
modulated by diffracted-light study component Kn' and contained the predetermined diffraction 
pattern. It considers as the linearly polarized light which intersects perpendicularly with laser 
beam L3a by passing the quarter-wave length plate 102 again. A polarization beam splitter 101 is 
passed and it considers as parallel light with a collimate lens 100, and it is caudad reflected in 
the above-mentioned dichroic mirror 4 as laser beam L3c, is set to laser beam L1e t and 
incidence is carried out to an objective lens 5. Subsequently, laser beam Lie is condensed with 
an objective lens 5, when the condensing laser L1f is irradiated by the workpiece 11, partial 
heating of the exposure region is carried out, and a desired pattern is formed on a workpiece 11. 
In addition, it is also possible by changing the reinforcement of a laser beam L3 to perform 
three-dimension processing from which the depth differs. 

[0055] moreover, the thing determined that width-of-face Ln[ of above-mentioned diffracted- . 
light study component Kn' ]' will fulfill the conditions of (Ln'-D) / Romega>=**t when the beam 
diameter of a laser beam and R are made into the radius of the above-mentioned disk and it 
makes [ D ] the angular rate of rotation of a disk, and **t the pulse width of the above- 
mentioned laser beam for omega — diffracted-light study component Kn' — laser beam L3a can 
be certainly irradiated inside. 

[0056] Here, the manufacture approach of the above-mentioned rotation disks D1 and D2 is 
described. 

[0057] It is possible to apply the well-known approach used for it in case CD (compact disk) is 

fundamentally manufactured for manufacture of the rotation disks D1 and D2. 

[0058] Although this operation gestalt shows the production process by optical disk La Stampa, 

this invention is not restricted by the manufacture approach of this disk. 

[0059] Drawin g 8 is a flow chart which shows the procedure of the production process of the 

rotation disk D2 of the reflective mold by optical disk La Stampa. 

[0060] The process before in-line one is performed at step 1 - step S7. First, at step S1, 
playbacks (for example, removal of the foreign matter from an original recording front face etc.) 
of glass original recording are performed, and, subsequently polish of glass original recording is 
performed by step S2. Subsequently, it shifts to step S3 and washing of glass original recording 
is performed, pretreatment of coating is continuously performed to glass original recording in a 
photoresist by step S4, and coating of a photoresist is performed at step S5. Subsequently, 
BEKU is performed as a desiccation process after coating of a resist at step S6. Next, although 
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it is not indispensable, stora_Jfe the housing of glass original recordin^^:h which coating of 
the resist was carried out in step S7 is performed. 

[0061] Then, defective inspection and thickness measurement of the glass original recording to 
which resist coating was performed are performed (step S8), and when abnormalities are 
detected and return and abnormalities are not again detected by original recording playback of 
step S1 as No (defect), it shifts to the laser cutting (exposure) process of step S9 as Yes 
(excellent article). 

[0062] In step S9, each diffraction pattern of above-mentioned diffracted-light study component 
Kn' is formed in the resist on the front face of original recording by changing the reinforcement 
of the laser beam for cutting based on predetermined data. 

[0063] By using the secondary data which changed into the information on R-theta system of 
coordinates (R is a disk radius and theta is the central angle of a disk) the above-mentioned 
diffracted-light study component Kn and the primary data which expressed each pattern of Kn' 
as a bit map of XY system of coordinates by predetermined processing as the above-mentioned 
data, when it reproduces by the laser beam, a highly precise processing pattern can be formed. 
[0064] Subsequently, it shifts to the after [ in-line one ] process of steps S10-S13. At step S10, 
the development of the glass original recording exposed by step S9 is performed, and, 
subsequently non-electrolyzed pretreatment is performed by step S1 1. then — step S12 — no 

electrolyzing (NED) — a conductor izing processing is performed, and although it is not 

indispensable, storage to the housing of two or more conductor-ized glass original recording etc. 
is performed (step S13). 

[0065] subsequently, the step S14 — a conductor — electrocasting processing of nickel of-izing 
glass original recording is performed, and visual inspection of the glass original recording after 
electrocasting is conducted at step S15. As a result of inspection, when abnormalities are 
detected and return and abnormalities are not again detected by original recording playback of 
step SI, it progresses to step S16. 

[0066] At step S16, rear-face polish of nickel plate after electrocasting is performed, and, 
subsequently exfoliation of glass original recording and nickel plate is performed by step S17. 
Subsequently, the diameter press of inside and outside of nickel plate is performed at step S18, 
it is washed at step S19, and the rotation disk D2 of a reflective mold is completed. 
[0067] Thus, since diffracted-light study component Kn' is formed based on the data changed 
into R-theta system of coordinates, the rotation disk D2 of the manufactured reflective mold 
can form a highly precise processing pattern, if it diffracts, interferes and becomes irregular and 
it is irradiated by the workpiece, in case a laser beam is irradiated and it reflects. 
[0068] In addition, by forming a diffracted-light study component based on the data changed into 
R-theta system of coordinates, also when forming a diffracted-light study component in the disk 
which consists of transparence resin etc. by the well-known manufacture approach If it diffracts, 
interferes and becomes irregular and it is irradiated by the workpiece in case the rotation disk 
D1 of a transparency mold can be obtained, a laser beam is irradiated by this disk D1 and it 
penetrates, a highly precise processing pattern can be formed. 

[0069] Moreover, as stated previously, a diffracted-light study component is formed in the disk 
which consists of transparence resin etc., on it, the reflective film can be formed and the 
rotation disk D2 of a reflective mold can also be formed. 

[0070] moreover, the carrier formed on disks D [ D1 and ] 2 concentric circular — a phase 
modulation — or position modulation is carried out and you may make it form the diffracted-light 
study component Kn and Kn' 

[0071] The diffracted-light study component Kn and Kn' may form two or more diffracted-light 
study components Kn (Kn') on one truck T1 formed on one periphery, as shown in drawing 9 (a), 
and Or as shown in drawing 9 (b), they are two or more concentric circular trucks T1 and T2... 
You may make it form two or more diffracted-light study components Kn (K1, K2 ...) and kn (k1, 
k2 ...) upwards. 

[0072] Moreover, the diffracted-light study component Kn may be made to be formed only in the 
one side side of the rotation disk D1 (D2) as shown in drawing 10 (a), and you may make it form 
it in both-sides side of the rotation disk D1 (D2), as shown in drawing 10 (b). By the rotation disk 
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D2 of a reflective mold, a dif^fcit pattern only by turning the rotation^^ D2 over is especially 
processible by forming the diffracted-light study component of a pattern which is different in 
both-sides side. 

[0073] (2nd operation gestalt) The light modulation equipment of the laser-beam-machining 
equipment concerning the 2nd operation gestalt is explained with reference to drawing 1 1 . Here, 
drawin g 1 1 is the approximate account Fig. of the light modulation equipment of the laser-beam- 
machining equipment concerning the 2nd operation gestalt. With this operation gestalt, it has 1a, 
1 b, and composition prepared two in the laser light source. 

[0074] As for laser light source 1a, a C02 laser is used, as for the same YAG laser as the 
operation gestalt of the above 1st, and laser light source 1b. 

[0075] Incidence of the laser light sources 1a and 1b is carried out to the rotation disk D1 of a 
transparency mold with the same optical axis through a mirror M1 and a dichroic mirror M2. 
[0076] the diffracted-light study components Ka1 and Ka3 of Type A which acts on the rotation 
disk D1 at the wavelength of the laser beam of laser light source 1a, and the diffracted-light 
study components Ka2 and Ka4 of Type B which acts on the wavelength of the laser beam of 
laser light source 1b ... is formed by turns. According to this, two processing patterns P1 (P2) 
can be formed by turns by making it output laser light sources 1a and 1b by turns, and 
synchronizing rotation of the rotation disk D1 and its output timing. 

[0077] And by the difference in the wavelength of the processing patterns P1 and P2, partial 
heating of the front face of a workpiece can be carried out by the processing pattern P2 by the 
C02 laser (laser light source 1b), and separate processing that the processing pattern P1 by the 
YAG laser (laser light source 1a) performs punching of a workpiece can be performed in 
juxtaposition. 

[0078] In addition, theoretically, it is not restricted to two laser light sources, and this operation 
gestalt can also form the diffracted-light study component which acts on two or more 
wavelength on the rotation disk D1 using two or more laser light sources. 
[0079] (3rd operation gestalt) The light modulation equipment of the laser-beam-machining 
equipment concerning the 3rd operation gestalt is explained with reference to drawing 12 . Here, 
drawing 12 is the approximate account Fig. of the light modulation equipment of the laser-beam- 
machining equipment concerning the 3rd operation gestalt. It is made for this operation gestalt to 
rotate rotation disk D1a of the transparency mold of two or more sheets (a drawing top is three 
sheets), D1b, and D1c in same axle. 

[0080] Each rotation disk D1a, D1b, and D1c are equipped with driving sources (for example, 
pulse motor) Ml, M2, and M3, respectively, and while a rotational frequency is controlled 
independently by the control unit C, as for each driving sources M1-M3, the synchronization with 
a laser light source is taken, the diffracted-light [ top / each rotation disk D1a, D1b, and D1c ] 
study components Kb1 and Kb2 of plurality respectively and Kc1 and Kc2 and Kd1 and 
Kd2 ... is formed. 

[0081] According to this operation gestalt, laser beam L1c (refer to drawing 1 ) outputted from 
the laser light source In order to penetrate the diffracted-light study component (for example, 
Kb1, Kc2, KdD of the request chosen from the diffracted-light study component on each 
rotation disk D1a, D1b, and D1c, the modulation by each diffracted-light study component can 
carry out a pile, and becomes possible [ dealing also with a complicated processing pattern ]. 
[0082] (4th operation gestalt) The light modulation equipment of the laser-beam-machining 
equipment concerning the 4th operation gestalt is explained with reference to drawing 13 . Here, 
drawing 13 is the approximate account Fig. of the light modulation equipment of the laser-beam- 
machining equipment concerning the 4th operation gestalt. It is made for this operation gestalt to 
rotate rotation disk Did of the transparency mold of two or more sheets (a drawing top is two 
sheets), and Die in different shaft. 

[0083] Each rotation disk Did and Die are equipped with driving sources (for example, pulse 
motor) M4 and M5, respectively, and while a rotational frequency is controlled independently by 
the control unit C, as for each driving sources M4 and M5, the synchronization with a laser light 
source is taken. 

[0084] the diffracted-light [ top / each rotation disk Did and Die ] study components Ke1 and 
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Ke2 of plurality respectively ^Pfnd Kf1 and Kf2 ... is formed. In additio^^^e transparency 
aperture W of a laser beam can also be formed on the same circle as a diffracted-light study 
component (refer to drawing 13 (b)). 

[0085] According to this operation gestalt, in order to penetrate the diffracted-light study 
component (for example, Ke1 and Kf3) of the request chosen from the diffracted-light study 
component on each rotation disk Did and Die, laser beam L1c (refer to drawing 1 ) outputted 
from the laser light source can make the modulation by each diffracted-light study component 
superimpose, and becomes possible [ dealing also with a complicated processing pattern ]. 
Moreover, when the transparency aperture W of a laser beam is formed in which rotation disk 
Did and Die and this transparency aperture W is chosen, it can also be processed by the 
processing pattern of the diffracted-light study component of one of rotation disks. 
[0086] (5th operation gestalt) The light modulation equipment of the laser-beam-machining 
equipment concerning the 5th operation gestalt is explained with reference to drawing 14 . It is 
the approximate account Fig. of the light modulation equipment of the laser-beam-machining 
equipment which drawing 14 requires for the 5th operation gestalt here. This operation gestalt 
forms 1 or two or more laser beam transparency apertures W1 and W2 on rotation disk D1f. The 
laser beam which penetrated these laser beam transparency apertures W1 and W2 It has said 
composition which it is matched with the laser beam transparency apertures W1 and W2 by 1 to 
1, prepares in rotation disk D1f, and is irradiated by the ******** diffracted-light study 
components Kg1 and Kg2 through the laser beam clinch optical system 300 which consists of a 
reflective system (for example, mirror) and optical system (for example, optical fiber). 
[0087] According to this operation gestalt, the diffracted-light study components Kg1 and Kg2 
irradiate and become irregular, and a laser beam L5 is made into a predetermined diffraction 
pattern, only when the laser beam transparency apertures W1 and W2 on rotation disk D1f are 
penetrated, and it is further condensed with an objective lens 102, and that laser beam L6 is 
irradiated by the workpiece. Therefore, since the output timing of a laser light source and the 
synchronization of rotation disk D1f are taken physically, the roll control of rotation disk D1f and 
precise control of the output timing of a laser light source have the merit which becomes 
unnecessary. 

[0088] (6th operation gestalt) The light modulation equipment of the laser-beam-machining 
equipment concerning the 6th operation gestalt is explained with reference to drawing 15 . Here, 
drawing 15 is the approximate account Fig. of the light modulation equipment of the laser-beam- 
machining equipment concerning the 6th operation gestalt. This operation gestalt forms 1 or two 
or more coding patterns (encoder) E1 and E2 on rotation disk Dig. Detect the signal light Sg 
obtained when a laser beam is irradiated by these encoders E1 and E2 in a detector 500, and the 
rotational speed of rotation disk Dig and the output timing of a laser light source are controlled 
by the control unit C based on that detected information. They are the desired diffracted-light 
study components Kg1 and Kg2 with the configuration which irradiates a laser beam. 
[0089] According to this operation gestalt, it can be possible to record various processing data 
on the coding patterns (encoder) E1 and E2, and complicated processing can be automatically 
performed now by reading that processing data in a detector 500. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the outline configuration of the laser-beam- 
machining equipment concerning the 1st operation gestalt, 

[Drawing 2] It is the approximate account Fig. in which (a) shows the basic configuration of the 
light modulation equipment H1 of a transparency mold, and (b) shows the basic configuration of 
the light modulation equipment H2 of a reflective mold. 

[Drawing 3] It is drawing which illustrates the processing pattern by the binary phase grating. 
[Drawing 4] It is the explanatory view which illustrates the relation between a processing pattern 
and the diffracted-light study component of the rotation disk D1. 

[Drawing 5] It is drawing which illustrates the processing pattern by the multiple-value phase 
grating. 

[Drawing 6] It is the outline sectional view of the rotation disk concerning an operation gestalt. 
[ Drawi ng 7] It is drawing showing the relation between the diffracted-light study component Kn 
and laser beam L1c. 

[Drawing 8] It is the flow chart which shows the procedure of the production process of the 
rotation disk D2 of the reflective mold by optical disk La Stampa. 

[Drawing 9] It is the top view showing the example of an array of the diffracted-light study 
component on the rotation disk D1 (D2). 

[Drawing 10] It is the outline sectional view of the rotation disk D1 (D2) concerning an operation 
gestalt. 

[Qrawing JL1 1 It is the approximate account Fig. of the light modulation 
beam-machining equipment concerning the 2nd operation gestalt. 
[ Drawing 12] It is the approximate account Fig. of the light modulation 
beam-machining equipment concerning the 3rd operation gestalt. 
[Drawing 13] It is the approximate account Fig. of the light modulation 
beam-machining equipment concerning the 4th operation gestalt. 
[Drawing 14] It is the approximate account Fig. of the light modulation 
beam-machining equipment concerning the 5th operation gestalt. 
[Drawing 1 5] It is the approximate account Fig. of the light modulation 
beam-machining equipment concerning the 6th operation gestalt. 
[Description of Notations] 
S Laser-beam-machining equipment 

1 Laser Light Source 

2 Quantity of Light Variant Part 

3 Adjustable Aperture 

4 Dichroic Mirror 

5 Objective Lens 

6 Observation Light Source 

7 Half Mirror 

8 CCD Camera 

9 Monitor 



equipment of the laser- 
equipment of the laser- 
equipment of the laser- 
equipment of the laser- 
equipment of the laser- 
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HI Light modulation equipm 



a transparency mold 



H2 Light modulation equipment of a reflective mold 
D1 Rotation disk of a transparency mold 
D2 Rotation disk of a reflective mold 
M Pulse motor 
C Control unit 

100 Objective Lens 

101 Polarization Beam Splitter 

102 Quarter-wave Length Plate 

Kn, Kn' DiffractedHight study component 
T1, T2 Truck 

300 Laser Beam Clinch Optical System 
500 Detector 

E1 ? E2 Coding pattern (encoder) 
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